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1 |
DISCHARGE VALVE GUIDE

BACKGROUND AND SUMMARY OF THE
INVENTION .

The present invention relates generally to valve plate
assemblies for use in conjunction with compressors and
more particularly with valve plate assemblies particu-
larly adapted for use with refrigeration. compressors
which incorporate 1mproved valve sprmg retaining

means. | -
The present invention is particularly well surted for

use with disc like lightweight compliant valves. of the
type described in detail in assignee’s copending applica-
tion Ser. No. 971,309, filed Dec. 20, 1978 and the valve
plate assembly of assignee’s copending application Ser.
No.. 114,346, filed Jan. 22, 1980 and.represents an im-
provement over the spring guides and retainers de-

scribed in assignee’s copending application, Ser. No.
114,345, filed Jan. 22, 1980 and Ser. No. 234,343 filed of

even date herewith.

Valve plates and cyllnder head assemblles can be-
come relatively complex for certain valve arrangements
and as a result may be quite costly to manufacture and-
/or assemble. | . |

The present 1nventlon however provrdes an im-
proved valve plate assembly 1neorporatrng a novel
spring retainer arrangement which may be easrly fabri-
cated at relatively low cost and requires assembly of
fewer parts. The spring retainer is desngned to be press
fitted within a suitably sized opening provided in the
upper plate of a multiple piece valve plate assembly
thereby eliminating the need for additional fasteners

10

2

The valve plate assembly 10 as described thus far is
substantially identical to the valve plate -assembly de-
scribed in detail in assignee’s copending application Ser.
No. 114,346, except for the modification to upper plate-
member 20 as noted hereinafter. | -

A lightweight compliant polymeric _dtseha-rge valve
26 is also provided seated against-a valve seat 28 defined
by the sidewall portion of ring member 14 which also
defines discharge passage 18. Discharge”valve 26 is
preferably of the type described in detan] in ass:gnee S

copending application Ser. No. 971,309. -

15

20

235

30

which could possibly vibrate loose. ‘Additionally, the

retainer members are designed so as to facilitate accu-

rate positioning and alignment thereof with réspect to

the valve member and to enable relatwely convenlent
selection of valve member preload and lift.

Additional advantages and features of the present
invention ‘will become apparent from the subsequent

description and the appended claims taken in con_]une-'

tion with the accompanying drawmgs

BRIEF DESCRIPTION OF THE DRAWINGS :

FIG. 1is a fragmentary section view of a valve plate
assembly in accordanoe with the present invention;

FIG. 2 is a fragmentary plan view of the valve plate
assembly of FIG. 1 showing the dlscharge opemng
provided in the upper plate member thereof;

FIG. 3 is a fragmentary section view similar to that of
FIG. 1, but showing another embodiment thereof; and

FIG. 4 is a fragmentary view similar to that of FIG.
2, but showing the embodiment of FIG 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT . .

Referring now to the drawrngs and In partlcular to
FIGS. 1 and 2 thereof, there is shown a valve plate
assembly 10 in accordance with the present invention
and comprising a valve plate 12 having a ring valve seat
member 14 positioned within a generally conically
shaped opening provided In valve plate 12 so as to de-
fine substantially coticentric suction and discharge gas

passages 16 and 18 respectively extending there-

through. A second plate member 20 is secured in posi-
" tion on the upper surface 22 of valve plate 12 with a
suitable sealing gasket 24 disposed therebetween so as to
isolate the suction and discharge gas passages 16 and 18

45

~As mentioned, upper plate member 20 is srmllar to the
upper plate described in assngnee s copending applica-
tion Ser. No. 114,346, however, in place of the single
relatively large diameter opening: provided therein,

plate member 20 of the present invention has a substan-

tially smaller diameter opening- 30 provided therem
positioned substantially coaxially with discharge pas-
sage 18 and a pair of elongated arcuately shaped- cir-
cumferentially-spaced openings 32 and 34 spaced radi-
ally outwardly therefrom. Arcuate opénings 32 and 34
and central opening 30 together define an annular -
flange portion 36 supported by radially extending por-
tions 38 and 40 of plate member 20 dlsposed between

_ respective opposed ends of arcuate 0penlngs 32 and 34.

A generally cylindrically - shaped -spring retainer
member 42 is press fitted within.Central opening 30 of -
plate. member 20 and-includes a radially outwardly
projecting annular flange portion 44 defining an upper
shoulder 46 adapted to engage the lower surface 48 of |
flange portion 36 of upper plate member 20. Spring
retainer 42 has an upper eylmdrtcal poriton 47 of a
slightly reduced diameter which is slightly less than the
diameter of opening 30 and an inclined or conical shoul-
der portion 49 positioned therebelow both of which
operate to facilitate the press fitting of retainer 42 into
opening 30. Spring retainer 42 also has a central’ cylin-

drical spring guide bore 50 extendtng inwardly from the -

lower surface 54 thereof, the inner end 52 of which
defines a hardened annular seat. The lower surface: 54of
annular flange portion. defines a' continuous uninter- -
rupted-annular stop surface lying in a plane substantially
parallel to valve member 26 and spaced therefrom a

predetermined distance so as to limit the opening move-

ment thereof: A compression coil spring 56 is seated in

- engagement with annular seat 52 and extends outwardly

50

from bore 50 into engagement with a hardened annular -
steel seat 58 positioned on the upper surface of valve
member 26 and operates to bias valve member 26 into a
closed position as shown. Coil spring 5§6:and 1ts interre-
latronshlp with the guide bore:50 and hardened seats 52

~ and 58 is more fully described:in assignee’s copending

55

65

apphcatlon Ser. No. 114,345, Preferably cylindrical

spring retainer: member 42 will be manufactured ‘from
powdered metal althOUgh other manufacturm g methods
may also be used.: ¢ y7 1P F oLtenis 0 P

In any event, the use of a press ﬁtted sprlng retainer
is substantially less expensive to manufacture and facili-
tates assembly in that 1t 'has a single generally cylindri-
cal shape and does:not require any separate fasteners to
secure it in position: Additionally, because the retainer
is press fitted inwardly into opening 30-of the. upper
plate member 20 from the lower surface 48- thereof, the

action of coil spring 56 will assist in maintainingitina

properly seated position. Addttionally, the possrblhty of
an undesirable accumulation of tolérances is less than in
other de51gns in- that retamer 42 15 looated by engage— .

‘h*\
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ment of shoulder 46 with the lower surface 48 of upper
plate 20. Additionally, maximum valve lift can be easily
controlled by merely controlling the thickness of annu-
lar flange portion 44 which in turn will adjust the rela-
tive position of the stop surface 54 provided thereon.

This press fit spring retainer arrangement is also well
suited for use in conjunction with leaf springs of the
bowed or curved disc type such as described in detail in

assignee’s copending application Ser. No. 234,343 filed
on even date herewith. Such an embodiment indicated

generally at 60 is shown in FIGS. 3 and 4 wherein like
numbers primed have been used to indicate correspond-
- ing substantially identical parts of the valve assembly.

While the upper plate member 20 of the previous
embodiment may be used in this embodiment, a further
modification thereof is illustrated wherein the two dis-
charge openings 32 and 34 are replaced by three simi-
larly shaped elongate arcuate circumferentially spaced
discharge passages 62, 64 and 66. Thus, central flange
portion 36’ is supported by three radially extending
flange portions 68, 70 and 72 positioned between op-
posed ends of openings 62, 64 and 66 and substantially
equally spaced therearound.

In this embodiment, spring retainer 74 has a first
cylindrically shaped hollow portion 76 of a suitable
diameter to enable it to be press fitted within opening
30’ provided in upper plate member 20'. A slightly bev-
eled or small conically shaped surface 77 is provided on
the upper end of portion 76 to facilitate assembly
thereof into opening 30°. A relatively large diameter
radially outwardly extending annular flange portion 78
is also provided, the upper surface 80 of which engages

the lower surface 48’ of the upper plate 20’ so as to.

locate spring retainer 74 relative thereto. A plurality of
integrally formed guide fingers 82 are also provided
spaced around the periphery of flange poriton 78 and
extending downwardly into the discharge opening 18’
provided in valve plate member 12" |

In this embodiment, the upper or discharge passage
facing surface of valve member 26’ is modified slightly
to provide a central upwardly extending cylindrical
protrusion 84 and a generally radially outwardly ex-
tending annular recess 86 therearound which is de-
signed to accommodate and position an annular hard-
ened steel seat member 88. Preferably recess 86 will be
of a depth so as to position the radially extending spring
engaging surface of seat member 88 in substantially
coplanar relationship with the upper surface of valve

member 26°.

A plurality of leaf springs 90 of the curved washer or
disc type are also provided which are similar to those
described in the aforementioned copending Ser. No.
234,343 application filed of even date herewith but are
modified to provide a central hole 92 therein whereby
they may be fitted onto the hardened seat with the
upper concave surface 94 facing and engaging lower
surface 96 of flange portion 78. The construction and
operation of the guide fingers and leaf springs are other-

10
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wise substantially identical to that described in assign- 60

ee’s copending Ser. No. 234,343 application filed of
even date herewith. However, it should be noted that
because the leaf springs are fitted to the valve member
they will also operate to. retain the valve member in a

properly centered relationship with respect to the guide 65

fingers and to substantially prevent contact therebe-
tween which could result in wearing of the sidewalls of
the valve member or improper closing thereof. Addi-
tionally, it should be noted that lower surface 96 will

4

also operate to provide a stop surface for limiting the
maximum lift or opening movement of valve member.
Again, the relative positioning of this surface may be
easily controlled by varying the thickness of flange
portion 78.

Thus, as 1s apparent from the foregoing, the present
invention provides an improved valve plate assembly

for use in compressors which includes a unique spring
retainer arrangment which may be easily fabricated and
assembled and is well suited for use with both coil and

leaf type springs. Further, the press fit arrangement for
securing the retainer assures more accurate and precise
alignment of the spring retainer and the use of a locating
flange engagement with the inner or lower surface of
the plate reduces the possibility of an undesirable build

" up of tolerances.

It should be noted that the words “upper” and
“lower” as used herein are intended to refer to the rela-
tive locations of the elements or portions thereof re-
ferred to as shown in the accompanying drawings and
are not 1n any way to be considered as limiting the scope
of the invention herein disclosed.

While it will be apparent the the preferred embodi-
ments of the invention disclosed are well calculated to
provide the advantages and features above stated, it will
be appreciated that the invention is susceptible to modi-
fication, variation and change without departing from
the proper scope or fair meaning of the subjoined
claims. |

We claim:

1. In a valve plate assembly for use in a compressor,
sald compressor including a body defining a compres-
sion chamber and a separate head secured to said body
and overlying said compression chamber, said valve
plate assembly being positioned between said head and
satd body and including separately formed plate means
having a discharge gas passage extending therethrough,
means defining a valve seat therein, a valve member
engageable with said valve seat and spring biasing
means for biasing said valve member into a closed
position wherein said valve member engages said valve
seat, improved spring biasing retainer means compris-
Ing: .
means defining an annular supporting flange on said

plate means, said flange being positioned within
said discharge gas passage and spring biasing re-
tainer means supportingly positioned within and
surrounded said annular supporting flange, said
retainer means including a portion engageable with
a surface portion of said flange facing said valve
member to prevent movement of said retainer
through said flange in a direction away from said
valve member, said spring means extending be-
tween said retainer and said valve member so as to
bias said valve member into a closed position.

2. A valve plate assembly as set forth in claim 1
wherein said spring retainer is press fitted within said
flange.

3. A valve plate assembly as set forth in claim 1 said
spring retainer includes a stop surface provided thereon
positioned a predetermined distance from said valve
member and operative to limit opening movement of
said valve member. |

4. A valve plate assembly as set forth in claim 1
wherein said plate means comprise a valve plate and a
second plate member, said valve seat being provided in
said valve plate and said flange being provided in said
second plate.
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5. In a valve plate assembly for use 1n a compressor
and including a valve plate having a discharge gas pas-

sage extending therethrough, means defining a valve

seat therein, a valve member engageable with said valve

seat, a second plate member, including a plurality of
arcuate spaced discharge passages and spring biasing
means for biasing said valve member into a closed posi-
tton wherein said valve member engages said valve seat,
improved spring biasing retainer means comprising:
an opening in said second plate member overlying
said discharge gas passage, saird arcuate spaced
discharge passages being spaced outwardly from
said opening and defining an annular flange por-
tion, said opening extending through said flange
portion and spring biasing retainer means support-
ingly positioned within said opening, said spring
means extending between said retainer and said
valve member so as to bias said valve member into
a closed position.
6. A valve plate assembly as set forth in claim 1
wherein said spring means is a coil spring and said
retainer means has a guide bore provided therein, one

end of said coil spring being seated within said guide

bore.

7. A valve plate assembly as set forth in claim 1
wherein said spring means comprises a plurality of leaf
springs. |

8. A valve plate assembly for use in a compressor
comprising:

a valve plate having means deﬁning concentric suc-

tion and discharge passages;

a valve seat;

a valve member movably seated on said valve seat;

a second plater overlying said discharge passage in

said valve plate and having a central opening
therein and a plurality of spaced dishcharge pas-
sages spaced radially outwardly from said opening,
said central opening and said plurality of discharge
passges opening into said discharge passage in said
valve plate; |
retainer means frictionally fitted and supported
within said opening, said retainer means including

J

10

15
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means engageable with a portion of said second

plate to inhibit movement of said retainer in a di-
rection away from said valve member, sald retainer
means defining a spring seat; and

spring means extending between said spring seat and

said valve member, said spring means being opera-
tive to bias said valve member 1nto a closed posi-
tion.

9. A valve plate assembly as set forth in claim 8
wherein said retainer means includes a stop surface
positioned a predetermined distance from said valve
member and operative to limit opening movement

thereof. ' |
10. A valve plate assembly as set forth in claim 9

wherein said stop surface is provided on an annular

flange portion, said flange portion engaging a valve

member facing surface of said second plate member.
11. A valve plate assembly as set forth in claim 10

wherein said spring means comprises a plurality of leaf
springs.

12. A valve plate assembly as set forth in claim 11
wherein each of said leaf springs include a central open-

45
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13. A valve plate assembly as set forth in claim 12
wherein said projection comprises a steel seat member
prevlded on said valve member and engaglng said leaf
springs.

14. An improved valve plate assembly for use in a
COmMpressor comprising: |

a valve plate means having a discharge opening ex-

tending therethrough and means defining a valve
seat 1n said discharge opening;
leaf spring biasing means having a convex surface and
a concave surface; o

a valve member engageable with said valve seat to
close said discharge opening and including a spring
seat, said spring seat engaging a porition of said
convex surface of said leaf spring; and

retainer means secured to said valve plate means and

~ including means engaging said valve plate means to

prevent movement of said retainer means in a di-
rection away from said valve member, said retainer
means engaging a portion of said concave surface -
of said leaf spring so as to bias said valve member
into said closed position.

15. A valve plate assembly as set forth n clalm 14
wherein said leaf spring means have a central opening
extending therethrough and said spring seat includes
means projecting into said opening whereby said leaf
spring may operate to restrain lateral movement of said
valve member.

16. A valve plate assembly as set forth in claim 15
wherein said spring seat comprises a projection inte-
grally formed with said valve member and an annular
seat member fitted on said projection, said seat member
engaging said leaf spring. | |

17. An 1mproved valve plate assembly for use In a
compressor comprising:

a valve plate means having a discharge opening ex-
tending therethrough and means defining a valve
-seat in said discharge opening;

leaf spring biasing means having a convex surface and
a concave surface and a central epemng extending
therethrough;

a valve member engageable with said valve seat to
close said discharge opening and including a spring
seat comprising a projection integrally formed

- with said valve member and an annular seat mem-
ber fitted on said projection, said seat member
projecting into said opening in said leaf spring
means whereby said leaf spring may operate to
restrain lateral movement of said valve member,
said spring seat engaging a portion of said convex
surface of said leaf spring; and -

retainer means secured to said valve plate means
including a cylindrical flange portion engageable
with a concave portion of said leaf spring so as to
bias said valve member into said closed . position
and a plurality of radially outwardly spaced de-
pending guide fingers extending into said discharge
passage, said guide fingers operating to restrict

Jateral movement of said leaf spring and said leaf -

spring being operative to prevent engagement of

said valve member with said guide ﬁngers

18. A valve plate assembly as set forth in claim 14 |

wherein said compressor includes a body defining a

compression chamber and a head secured to said body

ing therethrough and said valve member has a projec- 65 and overlying said compression chamber, saild valve

tion prewded thereon receivable within said central
opening in said leaf springs and cooperating therewith
to position said valve member during movement

~ thereof.

plate means being secured between said head and satd
body.
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